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In the crystal structure of the title compound, [Co(NCS) 2 - 
(C 1 2H 10 N 2 )2]-Ci2H 10 N2, the Co 11 cations are octahedrally 
coordinated by two terminally N-bonded thiocyanate anions 
and four l,2-bis(pyridin-4-yl)ethene (bpe) ligands. The asym- 
metric unit consists of three crystallographically independent 
Co 11 cations, six thiocyanate anions and six coordinating bpe 
ligands in general positions. Additionally, three non-coordin- 
ating bpe ligands are present in the asymmetric unit with two 
of them located on a center of inversion. The Co 11 cations are 
connected by the bpe ligands into layers parallel to the be 
plane. The crystal investigated was non-merohedrically 
twinned, with a fractional contribution of 0.261 (2) for the 
minor domain. 

Related literature 

For background to this work see: Boeckmann & Nather 
(2010), Wriedt et al. (2009). For the monoclinic polymorph of 
the title compound, see: Wohlert et al. (2011). 



Experimental 

Crystal data 

[Co(NCS) 2 (C 12 H l0 N 2 ) 2 ] ■ C 12 H 10 N 2 

M r = 721.75 

Triclinic, PI 

a = 13.7954 (14) A 

b = 13.8916 (13) A 

c = 27.848 (2) A 

a = 99.892 (10)° 

P = 90.547 (11)° 



Data collection 

Stoe IPDS-1 diffractometer 
15899 measured reflections 
15899 independent reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.054 
wR(F 2 ) = 0.166 
S = 1.03 

15899 reflections 



y = 91.269 (11)° 
V = 5255.7 (8) A 3 
Z = 6 

Mo Ka radiation 
li = 0.65 mm -1 
T = 170 K 
0.3 x 0.2 x 0.2 mm 



11067 reflections with / > 2cr(/) 
6» m; „ = 24.1° 



1326 parameters 

H-atom parameters constrained 

A/w = 0.84 e A~ 3 

APmin = -0.68 e A" 3 



Data collection: X-AREA (Stoe & Cie, 2008); cell refinement: X- 
AREA- data reduction: X-RED32 (Stoe & Cie, 2008); program(s) 
used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular 
graphics: XP (Sheldrick, 2008) and DIAMOND (Brandenburg, 
2011); software used to prepare material for publication: CIFTAB 
(Sheldrick, 2008). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5886). 
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A triclinic polymorph of poly[[bis[/i-1,2-bis(pyridin-4-yl)ethene-A(: 2 A/:N f ]bis(thio- 
cyanato-K-N)cobalt(ll)] 1,2-bis(pyridin-4-yl)ethene monosolvate] 

Susanne Wohlert, Inke Jess and Christian Nather 

Comment 

Recently we have reported on our investigations on the synthesis, structures and properties of new coordination polymers 
based on paramagnetic transition metal and A^-donor co-ligands, in which the transition metal anions are linked into 
chains by thiocyanato anions (Wriedt et al, 2009 and Boeckmann & Nather, 2010 as well as Wohlert et al, 201 1). In the 
course of these investigations we have reported on a cobalt-thiocyanato compound with bpe (l,2-bis(pyridine-4- 
yl)ethyene) as ligand that shows a slow relaxation of the magnetization (Wohlert et al, 2011). This compound can be 
prepared by thermal decomposition of the precursor [bis(thiocyanato-A / )-bis(l,2-bis(pyridine-4-yl)ethyene-A0- 
cobalt(II)]-l,2-bis(pyridine-4-yl)ethyene-solvate. In further investigations we have obtained a second polymorphic 
modification of this precursor which was characterized by single crystal X-ray diffraction. 

In the crystal structure of the title compound, each of the three cobalt(II) cation is coordinated by two terminally N- 
bonded thiocyanato anions and four bpe ligands (Fig. 1-4). The CoN 6 octahedrons are slightly distorted with distances 
ranging from 2.051 (5) A to 2.245 (3). The angles arround the metal atoms are in the range of 87.39 ° to 178.91 (15) °. 
The cobalt(II) cations are linked by the bpe ligands into chains that are further connected into layers by additional 
coligands (Fig. 5). The layers are stacked in order that channels are formed, in which non-coordinated bpe molecules are 
located. The Co— Co distances within the chains are 13.7954 (16) A and 13.8916 (15) A. 

Experimental 

Cobalt thiocyanate (Co(NCS) 2 ) and l,2-bis(pyridine-4-yl)ethyene (bpe) were obtained from Alfa Aesar, Sigma Aldrich 
respectively. All chemicals were used without further purification. 0.15 mmol (28.9 mg) Co(NCS) 2 and 0.6 mmol (108.4 
mg) bpe were reacted with 1 ml H 2 0 in a closed test-tube at 120 ° C for three days. On cooling orange block-shaped 
single crystals of the title compound were obtained. 

Refinement 

H atoms were positioned with idealized geometry and were refined isotropically with U lS0 (R) = 1.2C4/C) and C — H 
distances of 0.95 A using a riding model. The crystal investigated was non-merohedrically twinned. The twin matrix was 
calculated from the orientation matrices of both individuals and afterwards a new HKL file in HKLF-5 format was 
generated and the structure was refined using the HKLF-5 option in SHELXL-97 [BASF parameter: 0.261 (2)]. 

Computing details 

Data collection: X-AREA (Stoe & Cie, 2008); cell refinement: X-AREA (Stoe & Cie, 2008); data reduction: X-RED32 
(Stoe & Cie, 2008); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: XP (Sheldrick, 2008) and DIAMOND (Brandenburg, 2011); software 



Acta Cryst. (2012). E68, m733-m734 



sup-1 



supplementary materials 



used to prepare material for publication: CIFTAB (Sheldrick, 2008). 

N22 




Figure 1 

Environment of Col with labelling and displacement ellipsoids drawn at the 50 % probability level. Symmetry codes: i = 
x, y-1, z; ii = x+1, y, z. For clarity the non-coordinated bpe ligands are omitted. 
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Figure 2 

Environment of Co2 with labelling and displacement ellipsoids drawn at the 50 % probability level. Symmetry codes: ii = 
x+1, y, z; iii = x, y+1, z. For clarity the non-coordinated bpe ligands are omitted. 
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Figure 3 

Environment of Co3 with labelling and displacement ellipsoids drawn at the 50 % probability level. Symmetry codes: i = 
x, y-1, z; iv = x-1, y, z. For clarity the non-coordinated bpe ligands are omitted. 
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Figure 4 

View of the non-coordinated 1 ,2-bis(pyridine-4-yl)ethyene ligands with labelling and displacement ellipsoids drawn at 
the 50 % probability level. Symmetry codes: v = -x+1, -y+2, -z+1; vi = -x+1, -y, -z. 
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Figure 5 

Crystal structure of the title compound with view approximately along the crystallographic c-axis. The non-coordinated 
bpe ligands are omitted for clarity. 

Poly[[bis|/i-1,2-bis(pyridin-4-yl)ethene- /c 2 N:iV']bis(thiocyanato-/dV)cobalt(ll)] 1,2-bis(pyridin-4-yl)ethene 
monosolvate] 



Crystal data 

[Co(NCS) 2 (C 12 H 10 N 2 ) 2 ]-C 12 H 10 N 2 

M T = 721.75 

Triclinic, PI 

Hall symbol: -P 1 

a= 13.7954(14) A 

b= 13.8916 (13) A 

c = 27.848 (2) A 

a = 99.892 (10)° 

/?= 90.547 (11)° 

y = 91.269 (11)° 

V= 5255.7 (8) A 3 



Z=6 

P(000) = 2238 

D x = 1.368 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 15899 reflections 

0= 1.6-24.1° 

ju = 0.65 mnT 1 

T= 170 K 

Block, orange 

0.3 x 0.2 x 0.2 mm 
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Data collection 

Stoe IPDS-1 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
phi scans 

15899 measured reflections 
15899 independent reflections 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F* > laiF 1 )] = 0.054 
wR(F 2 ) = 0.166 
S = 1.02 

15899 reflections 
1326 parameters 
0 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


11 *ITJ 


Col 


0.10026 (4) 


0.52321 (4) 


0.24971 (2) 


0.01071 (17) 


Nl 


0.1118 (3) 


0.6860 (3) 


0.25417(14) 


0.0120 (8) 


CI 


0.0997 (3) 


0.7288 (3) 


0.21527 (19) 


0.0179(11) 


HI 


0.0913 


0.6880 


0.1844 


0.021* 


C2 


0.0988 (4) 


0.8297 (3) 


0.21715 (19) 


0.0207(11) 


H2 


0.0879 


0.8562 


0.1884 


0.025* 


C3 


0.1138(3) 


0.8907 (3) 


0.26146 (18) 


0.0155(10) 


C4 


0.1286 (4) 


0.8463 (3) 


0.30218 (19) 


0.0218(11) 


H4 


0.1401 


0.8854 


0.3333 


0.026* 


C5 


0.1265 (3) 


0.7457 (3) 


0.29740 (18) 


0.0179(11) 


H5 


0.1359 


0.7173 


0.3257 


0.021* 


C6 


0.1144 (4) 


0.9989 (3) 
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0.0236 (12) 
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0.028* 
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H7 


0.0711 


1.0145 


0.2042 


0.025* 


C8 


0.0941 (3) 


1.1579 (3) 


0.24068 (19) 


0.0173 (11) 



1 1 067 reflections with / > 2a{I) 
R mt = 0.0000 

#max = 24.1°, 9 min = 1.6° 

= -15— >15 
£=-15^15 
/ = -30^30 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w= l/[cr 2 (iv ! ) + (0.1032P) 2 ] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max = 0.001 
A/w = 0.84 e A~ 3 
Apmin = -0.68 e A~ 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008), Fc*=kFc [ 1 +0.00 1 xFc 2 l 3 /sin(26»)]- 1/4 
Extinction coefficient: 0.0054 (5) 
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A A/1 O /"3\ 

0.045 (3) 


A AT C f1\ 

0.036 (3) 


A A/I A ( A \ 

0.044 (4) 


A AA/1 /OA 

0.004 (Z) 


A AA/I 

U.0U4 (3J 


A A1 A 
— U.01U (j) 


n 71 


(J.Wt-Z It ) 




0 OAR 


o m 1 

u.Ul 1 1 J 1 


U.UU4 1 


U.UU7 J 


C172 


0.036 (3) 


0.034 (3) 


0.040 (4) 


0.003 (3) 


0.006 (3) 


-0.001 (3) 


C173 


0.039 (3) 


0.019(3) 


0.034 (4) 


0.001 (2) 


0.008 (3) 


0.000 (2) 


C174 


0.033 (4) 


0.049 (4) 


0.050 (5) 


0.005 (3) 


0.005 (3) 


-0.019 (3) 


C175 


0.034 (4) 


0.036 (4) 


0.070 (5) 


-0.002 (3) 


0.001 (3) 


-0.019 (3) 


C176 


0.036 (3) 


0.025 (3) 


0.034 (4) 


0.005 (2) 


0.006 (3) 


-0.001 (3) 



Geometric parameters (A, ") 



Col— N211 


2.063 (4) 


N81— C81 


1.348 (6) 


Col— N221 


2.063 (4) 


C81— C82 


1.378 (7) 


Col— N22 1 


2.196 (4) 


C81— H81 


0.9500 


Col— N21 


2.216 (4) 


C82— C83 


1.413 (7) 


Col— N2 U 


2.216 (4) 


C82— H82 


0.9500 


Col— Nl 


2.245 (3) 


C83— C84 


1.393 (7) 


Nl— CI 


1.333 (6) 


C83— C86 


1.463 (7) 


Nl— C5 


1.350 (6) 


C84— C85 


1.378 (7) 


CI— C2 


1.394 (7) 


C84— H84 


0.9500 


CI— HI 


0.9500 


C85— H85 


0.9500 


C2— C3 


1.383 (7) 


C86— C87 


1.336 (7) 


C2— H2 


0.9500 


C86— H86 


0.9500 


C3— C4 


1.397 (7) 


C87— C88 


1.475 (7) 


C3— C6 


1.481 (6) 


C87— H87 


0.9500 


C4— C5 


1.380 (7) 


C88— C89 


1.364 (7) 


C4— H4 


0.9500 


C88— C92 


1.410(7) 


C5— H5 


0.9500 


C89— C90 


1.383 (7) 


C6— C7 


1.299 (7) 


C89— H89 


0.9500 


C6— H6 


0.9500 


C90— N82 


1.363 (6) 
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PO P O 

C7 — C8 


1 /I O 1 ( £L\ 

1.481 (6) 


po Tn 

C7 — H7 


A ACAA 

0.9500 


C8 — C12 


1 TO/' ZO\ 

1.386 (7) 


p o pn 

Co — C9 


1 ZO\ 

1.394 (7) 


pa n a 

C9 — CIO 


1.390 (6) 


C9 — H9 


0.9500 


CIO — N2 


1.348 (6) 


P 1 A T T 1 A 

CIO — H10 


A ACAA 

0.9500 


Pi 1 XTO 

CI 1 — JNz 


1 T A A //T\ 

1.34U (o) 


pi i p i t 
Cll — C12 


1 TOO //T\ 

1.388 (6) 


pi 1 TT 1 1 

Cll — Hll 


A ACAA 

0.9500 


/—I 1 ^ TT1 ^ 

Clz — H12 


0.9500 


XTO rf- — ^ i iii 

JNz — Col 


O O 1 £ (A \ 

Z.I lo (4 J 


\Ti 1 PO C 

N21 — C25 


1 T T C //"\ 

1.335 (6) 


\TO 1 PO 1 

N21 — C21 


1.359 (6) 


P ~\ i POO 

Czl — Czz 


1.386 (7) 


PT1 T TO 1 

Czl — Hzl 


A ACAA 

0.9500 


POO POT 

C22 — C23 


1 T A 1 /T\ 

1.391 (7) 


po o t n i 

C22 — H22 


0.9500 


P O T PO A 

C23 — C24 


1 A 1 C ZO\ 

1.415 (7) 


POT 

C23 — C26 


1 /i z:a /t\ 

1.469 (7) 


PT A PTC 

C24 — C25 


1.374 (7) 


PO /l T TO /I 

C24 — H24 


0.9500 


C25 — Hz 5 


A ACAA 

0.9500 


P O /X f^O O 

Czo — Cz / 


1.353 (/) 


PI /" T TO /" 

C26 — H26 


0.9500 


P O O PO O 

C27 — C28 


1 /I /'A ZO\ 

1.460 (7) 


PT7 TTOO 

C27 — H27 


A ACAA 

0.9500 


POO PTO 

C28 — C32 


1.379 (7) 


PO O PO A 

C28 — C29 


1.415 (7) 


PO A PT A 

C29 — C30 


1 TO') ZO\ 

1.383 (7) 


/Tin T TO A 

C29 — H29 


A ACAA 

0.9500 


pi/1 MOO 

C30 — N22 


1 O AT fH\ 

1.307 (7) 


PT A TTOA 

C30 — H30 


0.9500 


ni moo 

C31 — N22 


1.360 (7) 


C31 — C32 


1 nc /o\ 

1.375 (7) 


(~~^\ 1 TJ1 1 

C3 1 — H3 1 


A ACAA 

0.9500 


/Til in o 

C32 — H32 


A ACAA 

0.9500 


XTO O „ 1 iv 

N22 — Col 


O 1 A/T / A \ 

2.196 (4) 


coil ni i 

i>211 — C211 


1.625 (6) 


/^O 1 1 TV TO 1 1 

C211 — N211 


1 1 -"7 A //T\ 

1.179 (6) 


COOl /""OO 1 

S221 — C221 


1.619 (5) 


/""'OO 1 MOO 1 

C221 — N221 


1.175 (6) 


/ MO /I 1 

Coz — JN/41 


z.0/5 (4) 


Co2— N231 


2.077 (4) 


Co2— N61 


2.167 (4) 


Co2— N62' 


2.222 (4) 


Co2— N41 


2.223 (4) 


Co2— N42' 11 


2.231 (4) 



PAA TTAA 

C90 — H90 


0.9500 


PA 1 \TO O 

C9l — N82 


1.351 (6) 


PA1 PAO 

C91 — C92 


1 T OO / "7 \ 

1.377 (7) 


PA 1 T TA 1 

C91 — H91 


0.9500 


PAO TTAO 

C92 — H92 


0.9500 


\TO O P T i 

N82 — Co3' 


2.167 (4) 


X T 1 A 1 P 1 A C 

NIOl — C105 


1 T T O / /~ \ 

1.338 (6) 


XT 1 A 1 P 1 A 1 

NIOl — ClOl 


1 T T A f /"\ 

1.339 (6) 


P 1 A 1 P 1 AO 

ClOl — CIOz 


1 TO/T ZO\ 

1.376 (7) 


P 1A1 TT1A1 

ClOl — H101 


0.9500 


P 1 AT P 1 A1 

CI 02 — CI 03 


1 TAT / "7 \ 

1.392 (7) 


/~1 1 A^ I T 1 AO 

CI 02 — HI 02 


0.9500 


P 1 AT P 1 A yl 

CI 03 — CI 04 


1 TAyl (H\ 

1.394 (7) 


P 1 AT P 1 Av' 

CI 03 — CI 06 


1.466 (7) 


CI 04 — CI 05 


1.385 (7) 


Pi 1 /"l /I IT1 A /I 

CI 04 — HI 04 


0.9500 


P1AC TT 1 AC 

CI 05 — HI 05 


A ACAA 

0.9500 


P 1 f\ f p 1 AH 

CI 06 — CI 07 


1 IT/" /T\ 

1.325 (7) 


Pi 1/"*/" 111 A/" 

CI 06 — HI 06 


0.9500 


P 1 AO P 1 AO 

CI 07 — CI 08 


1.458 (7) 


P 1 AO TT 1 AO 

CI 07 — HI 07 


A ACAA 

0.9500 


P 1 AO P 1 AA 

CI 08 — CI 09 


1 t o c /t\ 

1.385 (7) 


p< 1 An p< 1 1 

CI 08 — CI 12 


1 T r\T 

1.393 (7) 


P 1 AA P 1 1 A 

C109 — C110 


1 T OA ZO\ 

1.380 (7) 


P 1 AA TT1AA 

CI 09 — HI 09 


A ACAA 

0.9500 


C110 — N102 


1.342 (6) 


CllO — HllO 


0.9500 


P 111 "KT 1 AO 

Clll — N102 


1.346 (6) 


ni 1 1 ri 1 1 

Clll — C112 


1.378 (7) 


/~1 111 TT111 

Clll — Hill 


0.9500 


P 110 TT110 

C112 — H112 


0.9500 


\ti /\0 P T iii 

N102 — Co3 m 


O O T T / A \ 

2.233 (4) 


C O C 1 PO C 1 

S251 — C251 


1 /TO yl //T\ 

1.624 (6) 


p< in \ti r 1 

C25l — N25l 


l .170 (7) 


S261 — C261 


1.623 (5) 


PO /" 1 XTO /" 1 

C261 — N261 


1 1 /'A //T\ 

1.160 (6) 


XT 1 O 1 P 1 O 1 

N121 — C121 


1 TOO /A\ 

1.328 (9) 


XT 1 O 1 P 1 O C 

N121 — C125 


1 11/ /A\ 

1.336 (9) 


P 1 O 1 P 1 o o 

C121 — C122 


1 TOT /A\ 

1.383 (9) 


P101 TT101 

C121 — H121 


A ACAA 

0.9500 


P< 1 T T /~1 1 T T 

CI 22 — CI 23 


1.400 (8) 


P< 1TT TT1TT 

CI 22 — HI 22 


0.9500 


P10T P10/I 

CI 23 — CI 24 


1 T OO /A\ 

1.387 (9) 


C123— C126 


1.475 (8) 


CI 24— CI 25 


1.373 (9) 


CI 24— HI 24 


0.9500 


C125— H125 


0.9500 


CI 26— CI 27 


1.325 (8) 


CI 26— HI 26 


0.9500 
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XT A 1 P A 1 

N41 — C41 


1.338 (6) 


XT A 1 r";1C 

N41 — C45 


1 i/n /p\ 

1.347 (6) 


C41 — C4z 


1 TIO /"7S 

1.378 (7) 


pi i TT /I 1 

C41 — H41 


A ACAA 

0.9500 


C42 — C43 


1 1 OA / "7 \ 

1.389 (7) 


f ' Ary T T A ^ 

C42 — H42 


0.9500 


C43 — C44 


1 101 /T\ 

1.381 (7) 


C43 — C46 


1.473 (6) 


t~* A A p A c 

C44 — C45 


1 'JOT /TS 

1 .J8z ( /) 


P A A TT A A 

C44 — H44 


0.9500 


pir TT/1 C 

C45 — H45 


A flCAA 

0.9500 


C46 — C47 


1 O 1 ^ /T\ 

1.314 (7) 


P ,1 P TT A £. 

C46 — H46 


A ACAA 

0.9500 


P /IT n <n 

C47 — C48 


1 A C A /P\ 

1.454 (6) 


C47 — H47 


0.9500 


C48 — C49 


1 1 on /T\ 

1.387 (7) 


C4o — C5z 


1 A A A /*7\ 

1.400 (/) 


/"i /i (\ P C A 

C49 — C50 


1 i on //'A 

1.387 (6) 


pi a(\ TT A n 

C49 — H49 


0.9500 


PC A XT /I 1 

C50 — JN42 


1 1/11 /P\ 

1.342 (6) 


C50 — H50 


A ACAA 

0.9500 


P C 1 XT A 

C51 — N42 


1.337 (6) 


C51 — C52 


1 TOO /T\ 

1.383 (7) 


/-If 1 TTf 1 

C51 — H51 


A ACAA 

0.9500 


PCI TTf 1 

C5z — H5z 


A ACAA 

0.9500 


XT A 1 P 1 ii 

N42 — Co2" 


2.231 (4) 


N61 — C61 


1.334 (6) 


XTz^ 1 P^ /_ C 

N61 — C65 


1 '7/'') /P\ 

1.363 (6) 


Col — C62 


1.3 /4 (/) 


C61 — H61 


0.9500 


C62 — C63 


1 1 AT / "7 \ 

1.397 (7) 


C62 H62 


A ACAA 

0.9500 


C63 — C64 


1 Tnc /os 

1.395 (8) 


C63 — C66 


1.473 (7) 


C64 — C65 


1.382 (7) 


r • /_ a TT£L A 

C64 — H64 


A ACAA 

0.9500 


p s c TTjCC 

C65 — H65 


A ACAA 

0.9500 


C66 — C67 


1.344 (7) 


C66 — H66 


0.9500 


p s -7 PPO 

C67 — Coo 


1 AHA SH\ 

1.474 (7) 


C67 — H67 


A ACAA 

0.9500 


PPO /"i^ 

C68 — C72 


1 O "7 A / "7 \ 

1.370 (7) 


ppo ppa 

C68 — C69 


1 AAA /T\ 

1.414 (7) 


Co9 — C /U 


1 liCO /"7S 

1.368 (/) 


C69— H69 


0.9500 


C70— N62 


1.347 (6) 


C70— H70 


0.9500 


C71— N62 


1.351 (6) 


C71— C72 


1.376 (7) 



Pin p 1 i o 

Clz7 — Clzs 


1 /IT) ZO\ 

1.473 (8) 


Pin tti ^n 

Clz7 — Hlz7 


A ACAA 

0.9500 


P 1 1 O P 1 1 1 

C128 — C132 


1 TOO /A\ 

1.383 (9) 


pno pnn 

C128 — C129 


1.393 (8) 


P11A pna 

C129 — C130 


1 O OA /OS 

1.380 (8) 


P 1 TTI 'NA 

CI 29 — HI 29 


0.9500 


P 1 1 A XT 1 1 1 

C130 — N122 


1 '">'"> A /ON 

1.334 (8) 


PITA TTI 

CI 30 — HI 30 


A ACAA 

0.9500 


PI T 1 XT m 

CI J 1 — JN 122 


1 lie /o\ 

1.335 (o) 


pi T 1 pin 

C131 — C132 


1 T7C /A\ 

1.375 (9) 


P 1 1 1 TT 1 I 1 

C131 — H131 


A A C f\f\ 

0.9500 


phi Tini 

CI 32 — HI 32 


A ACAA 

0.9500 


XT 1/11 pi /If 

N 141 — C145 


1 11/1 /A\ 

1.324 (9) 


XT 1/11 1 A 1 

N 141 — C141 


1 OzTI /A\ 

1.363 (9) 


p 1/11 p 1 /i ^ 
C141 — C142 


1 OPT /A\ 

1.367 (9) 


/"M/11 TTI /I 1 

C141 — H141 


A ACAA 

0.9500 


p<i /n pi Hi 

C14z — C14J 


1 10£ /o\ 

1.386 (8) 


P1/1^ TTI <n 

CI 42 — HI 42 


f\ A C A A 

0.9500 


P 1 A 1 P 1 A A 

CI 43 — CI 44 


1 O A C / A\ 

1.395 (9) 


pi i /n P1/I/1 

CI 43 — CI 46 


1.466 (o) 


Pi/i/i r^i/ic 
CI 44 — C145 


1 no /I A\ 

1.3 /o (10) 


PI/I/I TT1 /I /I 

CI 44 — HI 44 


A A C A A 

0.9500 


P 1/IC TT1 /If 

CI 45 — HI 45 


0.9500 


/"M/IjC pi /in 

C146 — C147 


1 1 1 O /A\ 

1.318 (9) 


C146 — H14o 


A nenn 
0.950U 


P 1 A ~7 P 1 /I O 

C147 — C148 


1 A 1 f\ ZO\ 

1.470 (8) 


P A A H TTI /n 

CI 47 — HI 47 


0.9500 


pil /|0 pi /|A 

C148 — C149 


1 O A A /A\ 

1.399 (9) 


C148 — C15z 


1 A(\A /OS 

1.4U4 (8) 


P 1 /I A P 1 C A 

C149 — CI 50 


1 O TT /A\ 

1.377 (9) 


P 1/IA TT1/1A 

CI 49 — HI 49 


0.9500 


CI 50 — N142 


1 n /i /o\ 

1.334 (8) 


z" 1 1 i_ri ca 
C150 — H150 


A ACAA 

0.9500 


P 1 C 1 P 1 f 1 

C151 — C152 


1 ") A T / A\ 

1.347 (9) 


pi f 1 XT 1/11 

CI 51 — JN14z 


1 O £ A ZO\ 

1.360 (8) 


P1C1 TTI f 1 

C151 — H151 


A A C f\f\ 

0.9500 


pi CI TT1 f 1 

C15z — H15z 


A ACAA 

0.9500 


XT 1 /" 1 P 1 /" C 

N161 — CI 65 


1 1 O Z' / A\ 

1.336 (9) 


XT 1 1 Z" 1 1 1 

N 161 — C161 


1 ~i A C /A\ 

1.345 (9) 


C161 — CI 62 


1 T "7A /AS 

1.370 (9) 


C161 — H161 


A ACAA 

0.9500 


P 1 /"I P IPO 

CI 62 — CI 63 


1 1 O A ZO\ 

1.380 (8) 


P 1 /"I TT 1 PI 

CI 62 — HI 62 


A ACAA 

0.9500 


CI 63 — CI 64 


1 IOC /AS 

1.383 (9) 


CI 63— CI 66 


1.472 (8) 


CI 64— CI 65 


1.374 (10) 


CI 64— HI 64 


0.9500 


CI 65— HI 65 


0.9500 


CI 66— C166 v 


1.340(11) 
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C71— H71 


0.9500 


CI 66— HI 66 


0.9500 


C72— H72 


0.9500 


N171— C175 


1.327 (8) 


N62— Co2 lv 


2.222 (4) 


N171— C171 


1.338 (8) 


S231— C231 


1.635 (5) 


C171— C172 


1.362 (9) 


C231— N231 


1.162 (6) 


C171— H171 


0.9500 


S241— C241 


1.627 (5) 


CI 72— CI 73 


1.398 (8) 


C241— N241 


1.176 (6) 


CI 72— HI 72 


0.9500 


Co3— N251 


2.051 (5) 


CI 73— CI 74 


1.384 (9) 


Co3— N261 


2.071 (4) 


C173— C176 


1.476 (8) 


Co3— N82 IV 


2.167 (4) 


CI 74— CI 75 


1.391 (9) 


Co3— N81 


2.223 (4) 


CI 74— HI 74 


0.9500 


Co3— N101 


2.228 (4) 


CI 75— HI 75 


0.9500 


Co3— N102" 


2.233 (4) 


CI 76— CI 76™ 


1.311 (12) 


N81— C85 


1.338 (6) 


CI 76— HI 76 


0.9500 


N211— Col— N221 


178.91 (15) 


N251— Co3— N101 


90.66(15) 


N211— Col— N22' 


89.41 (17) 


N261— Co3— N101 


89.11 (15) 


N221— Col— N22 1 


90.09(17) 


N82 1V — Co3— N101 


88.05 (14) 


N211— Col— N21 


91.99(15) 


N81— Co3— N101 


91.90(14) 


N221— Col— N21 


88.55 (15) 


N251— Co3— N102" 


88.42 (15) 


N22 1 — Col— N21 


177.48 (16) 


N261— Co3— N102" 


91.90(15) 


N211— Col— N2" 


90.75 (15) 


N82 iv — Co3— N102" 


87.70 (14) 


N221— Col— N2" 


90.18(14) 


N81— Co3— N102" 


92.39 (14) 


N22'— Col— N2" 


86.22 (16) 


N101— Co3— N102" 


175.64 (14) 


N21— Col— N2" 


91.67(14) 


C85— N81— C81 


116.5 (4) 


N211— Col— Nl 


90.22 (15) 


C85— N81— Co3 


122.7 (3) 


N221— Col— Nl 


88.82 (14) 


C81— N81— Co3 


120.8 (3) 


N22 1 — Col— Nl 


91.59 (16) 


N81— C81— C82 


123.4(4) 


N21— Col— Nl 


90.49(13) 


N81— C81— H81 


118.3 


N2"— Col— Nl 


177.59(14) 


C82— C81— H81 


118.3 


CI— Nl— C5 


116.7 (4) 


C81— C82— C83 


120.1 (4) 


CI— Nl— Col 


122.3 (3) 


C81— C82— H82 


119.9 


C5— Nl— Col 


120.9 (3) 


C83— C82— H82 


119.9 


Nl— CI— C2 


124.0 (5) 


C84— C83— C82 


115.6 (4) 


Nl— CI— HI 


118.0 


C84— C83— C86 


124.6 (4) 


C2— CI— HI 


118.0 


C82— C83— C86 


119.7(4) 


C3— C2— CI 


119.2 (4) 


C85— C84— C83 


120.4 (4) 


C3— C2— H2 


120.4 


C85— C84— H84 


119.8 


CI— C2— H2 


120.4 


C83— C84— H84 


119.8 


C2— C3— C4 


117.0(4) 


N81— C85— C84 


123.9 (4) 


C2— C3— C6 


124.4 (4) 


N81— C85— H85 


118.1 


C4— C3— C6 


118.6 (4) 


C84— C85— H85 


118.1 


C5— C4— C3 


120.2 (5) 


C87— C86— C83 


123.3 (5) 


C5— C4— H4 


119.9 


C87— C86— H86 


118.3 


C3— C4— H4 


119.9 


C83— C86— H86 


118.3 


Nl— C5— C4 


122.8 (4) 


C86— C87— C88 


125.6(5) 


Nl— C5— H5 


118.6 


C86— C87— H87 


117.2 


C4— C5— H5 


118.6 


C88— C87— H87 


117.2 


C7— C6— C3 


125.3 (5) 


C89— C88— C92 


118.1 (4) 
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C7 — Co — H6 


117.4 


C3 — C6 — H6 


117.4 


p s f'^H p O 

Co — C7 — C8 


1 O /" o s c\ 

126.2 (5) 


Co — C7 — H7 


116.9 


/-in TTT 

C8 — C7 — H7 


116.9 


C12 — C8 — C9 


117.5 (4) 


PIO p (-) p -7 

C12 — C8 — C7 


1 1 o a sc\ 

118.9 (5) 


C9 — C8 — C7 


1 O O T / /I \ 

123.7 (4) 


CIO — C9 — C8 


1 1 8.6 (5) 


pi a r~^c\ TTA 

CIO — C9 — H9 


120.7 


/~< o pa T Tf\ 

C8 — C9 — H9 


120.7 


N2 — CIO — C9 


124.4 (5) 


XTO nin TT1A 

JNz — C 1 0 — H 1 0 


1 1 H O 

117.8 


C9 — CIO — H10 


117.8 


N2 — Cll — Cl2 


123.6 (4) 


N2 — Cll — Hll 


118.2 


rii i pi i TT11 

C12 — Cll — Hll 


1 1 O O 

118.2 
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N62 — L70 — H70 


1 1 0 n 

118.0 


rim f~<i>C£L ttiz:z: 

C 1 63 — L 1 66 — H 1 66 


117.3 


C~\£'C\ f ' "7 A r inn 

C69 — L70 — H70 


118.0 


L175 — N171 — L171 


115.5 (6) 


\T/;i nni no 

N62 — L71 — L72 


100 O / A\ 

123.3 (4) 


N171 — L171 — L172 


1 O C A / 

125.0 (6) 


\t/;i nni TTT1 

N62 — C71 — H71 


118.3 


\rni /^ni tti ni 

N171 — L171 — HI 71 


117.5 


TTni 

C72 — C71 — H71 


118.3 


1 TO /" " 1 T 1 TT 1 T 1 

LI 72 — L171 — H171 


117.5 


C68 — C72 — C71 


121.4 (5) 


LI 71 — L172 — L173 


119.9 (6) 


L68 — L72 — H72 


119.3 


r>ini /"< 1 TO TT1TO 

C171 — Cl/z — Hl/z 


1 OA 1 


C71 — C72 — H72 


1 1 A O 

119.3 


/^"1T") 1 TO TT1TO 

L 1 73 — L 1 72 — H 172 


1 OA 1 

120.1 


C70 — N62 — C71 


115.6 (4) 


Z" 1 1 T /I < 1 TO /" 1 TO 

LI 74 — LI 73 — LI 72 


115.5 (6) 


L70 — N62 — Co2 lv 


123.3 (3) 


/"MT/I P1T5 pnz; 

LI 74 — L173 — LI 76 


1 1 A A / C\ 

119.9 (5) 


L71 — N62 — Co2 lv 


121.0 (3) 


L 1 72 — L 173 — L 176 


124.5 (6) 


n^Ti 

N23 1 — C23 1 — S23 1 


1 T A O //T\ 

179.3 (5) 


L 1 73 — L 1 74 — L 175 


1 OA C //"\ 

120.5 (6) 


C231 — N231 — Co2 


156.4 (4) 


L 1 73 — L 1 74 — H 1 74 


119.8 


N241 — L241 — S241 


1 TT O / A\ 

177.3 (4) 


ninf r>n^ TT1T/1 

LI 75 — LI 74 — HI 74 


1 1 A O 

119.8 


L241 — N241 — Lo2 


1 C A /I //I \ 

150.4 (4) 


N171 — LI 75 — L174 


123.6 (6) 


M9^1 fnl >J9f>1 
1NZ.3 1 LUj 1NZ0 1 


1 78 71 (\ f\\ 


M171 P17^ T417^ 


118 9 
1 1 o.z 


N951 Cn3 N8? iv 


91 05 CI 6 s ) 


C] 74 L1 75 H1 75 


118.2 


N261— Co3— N82' v 


90.21 (16) 


L176 V1 — LI 76— LI 73 


126.2 (7) 


N251— Co3— N81 


91.35 (16) 


LI 76™— LI 76— HI 76 


116.9 


N261— Co3— N81 


87.39 (15) 


LI 73— LI 76— HI 76 


116.9 


N82' v — Co3— N81 


177.60(16) 






Symmetry codes: (i) x+\,y, 


z; (ii) x, y-\ , z; (iii) x,y+l, z; (iv) x-l,y, z; (v) 


-x+l, -y+2, -z+1; (vi) -x+l, -y, -z. 
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